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L It is sometimes possible to obtain approsimase probabilitics associsted

with values of a random variable by using the probability distribution of .

dilferent random variable. For example, binomial probabilities asing the
Poisson probability lupction, binomial probabilities using the normal ete,
ln order for the Poisson to give “good” approsimate values for binomial
probabilities we st have the mnrliﬁrm(ﬂ} that:

(8] the populstion sze is large relative to the sample sive.

(b) the sample sizc is larpe

[c]) the probebility, p, is small and the semple size is large

[d) the probability, p, is close to .5 and the sample sise s large

{¢]) the probebility, p, is elose to .5 snd the populetion sise is larpe

4 The rete at which a particular defeet oeeurs in lengths of plastic film being
produced by s stable manufacturing process is 4.2 defects por 70 mctee
length, A random sample of the Glm i selected and it was found that the
length of the lm in the suoeple was 25 metres, What is the probability
that there will be at most 2 defeets found in the sample?

4.

@

[a) 2102
by 41T
[e) B0
() 1323
led 065

The mumber of traffic accidents per week in a small city has a Poisson
discribution with mean equal to L3, What is the probability of at least
twn accidents in 2 weeks?

{a} 0.2510

(b} n.3732

fc} 0.5184

[} 0.7324

(e} 04816

. Significant hirth defects oecnr af wrate of abont 4 per TOOD births in homan
populations. Alter a nuelear accident, there were 10 delects observed in
the next 1500 birtha. Find the probahility of abserving ar lease 10 defects
in this sample il the rate had not changed alfter the accident,

(a) 0d0E
() W3
(] 41
(d) .0s4
() (M2

. In a certain communications syetem, there is an average of 1 cransmission
error per 10 seconds. Let the distribution of transmission errors be Pois-
san. Whar i the probahility of more than 1 error in a commuomication
one-hell minute in duration?

(a) 0050
(b) (L2362
(e) 0.738
i) 0198
(e} 0.801

Poisson Distribution Homework

2, Supposc flews (eracks, chips, specks, ete) cecur on the surfoee of glass
with density of 3 per square wetre. What is the probability of there being
cxactly 4 Haws on a shoet of glass of arca 0.6 square metee?

() DLMT
(b) D165
{e) D.951
(d) D.ELG
(&) (LB47

Hefer to the previens question. The manufacturer decides to examine a
larger amount of film. She selects 10 m of filn. If there were no change
in the defect rate from the old process, what would be the number of
defeets seen in spproximately 955 of such examinations?

(a) (49 to Gd)

(b)) (34 10 T8)

[c) (62 to 98)

e} (41 tar T1)

[e) (71 ta 89)

4. The number of traffic secidents per week in a small city hos Poisson dis
tribution with mean oqual to 3. What is the probabiliy of at least one
mocident in 2 woeks?

{a) (0174
(b} (B9GOZ
(&) 00975
{d) 0.1991
(e} (LOD25

7. Eeler to the proeviews question.  An approximate 95% ioterval for the
number of defects that would ooeur in 15000 bivths (assuming that the race
has not changed) is:

fa) (4, 8)
() (2, 10)
() (2, 6)
(d) (0, 8)
() (0, 12)

0. Bacteria in 'Immhnq_:e'-r are ciste bobed fhmugh ot thes moest Supp-rﬂ-
that a large beteh of hamburger hos sp average contamination of 0.3 b
teria/gram. Then the probabilicy that a 10 gram sample will contain ene
or fewer bacteria is:

() 2222
(b} 7408
() 0603
() 1484
) 1902
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10. Refer to the previous question. A 95% range for the likely number of 11. The number of bacteria in a drop of water from a lake has a Poisson

12.

14.

16.

18.

bacteria present in a 100 g sample is:
(a) 30830.0
(b) 3085.5
(c) 30811.0

(d) 30816.4
(e) 3042.8

distribution with an average of 0.5 bacteria/drop. A small dish containing
four drops of water from the lake is placed under a microscope. The
probability of observing at most one bacteria in the sample is

(a) 0.910

(b) 0.406

(c) 0.271

(d) 0.135

(e) 0.303

Refer to the previous question. An approximate 95% range for the number 13. Which of the following is NOT applicable to a Poisson Distribution?

of bacteria present in 400 drops of water is:

(a)
(b)
(e)
(d)
(e)

(171,229)
(361,439)
(185,215)
(157,243)
(0,400)

In a biological cell the average member of genes that will change into
mutant genes, when treated radioactively, is 2.4. Assuming Poisson prob-
ability distribution find the probability that there are at most 3 mutant
genes in a biological cell after the radioactive treatment.

(a) .2090

(b) .7576

(c) .5697

(d) .7787

() 1.000

The distribution of phone calls arriving in one minute periods at a switch-
board is assumed to be Poisson with the parameter A. During 100 periods,
the following distribution was obtained:

# (calls) 0 1 2 3 4 or more
Frequency 30 43 21 6 0

An estimate for A based on this data set is:

(a) 1.00
(b) 1.03
(c) 1.04
(d) 1.33
(e) 137

A fisherman arrives at his favorite fishing spot. From past experience
he knows that the number of fish he catches per hour follows a Poisson
distribution at 0.5 fish/hour. The probability that he catches at least 3
fish in four hours is:

(a) .0126
(b) .0144
(c) .1804
(d) .3233
(e) .8571

15.

17.

(a) It is used to compute the probability of rare events.
(b) Every event is independent of every other event.

(c) It is parameterized by the sample size and the probability that an
event will oceur.

(d) The theoretical range for the number of events that could occur is
0,1,2,3, ...

(e) In order to compute the parameter value, we need to know the stan-
dardized rate and the sample size.

The number of telephone calls that pass through a switchboard has a
Poisson distribution with mean equal to 2 per minute. The probability
that no telephone calls pass through the switch board in two consecutive
minutes is:
(a) 0.2707
(b) 0.0517
(¢) 0.0183
(d) 0.0366
(e) 0.1353

A ean company reports that the number of breakdowns per 8hour shift
on its machine-operated assembly line follows a Poisson distribution with
a mean of 1.5, Assuming that the machine operates independently across
shifts, what is the probability of no breakdowns during three consecutive
8-hour shifts?

(a) .07T44

(b) .0498

(c) .6065

(d) .2231

(e) 0111

19. The number of arrivals per hour at an automatic teller machine is Poisson

distributed with a mean of 3.5 arrivals /hour. What is the probability that
more than three arrivals occur in an hour?

(a) .3209

(b) .4633

(c) .5367

(d) .6791

(e) .7246




